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1.0 INTRODUCTION

From 26 May 1990 through 9 June 1990 the NADC/ERIM P-3/SAR
collected calibration data over Andros Island. Several calibration
reflectors were deployed on the ground at Andros town. The P-3/SAR
typically imaged the reflectors during one pass at the start of each
day’s flight and one pass at the end of the day. These images were
quickly processed to verify focussing and linearity of the SAR. The
calibration activity demonstrated that the P-3/SAR was operating
properly during the mission and that the data is calibratable.
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2.0 GROUND TRUTH FOR CALIBRATION ARRAY AT ANDROS ISLAND

A map of Andros town is given in Figure 1. The reflectors were
deployed in the water catch area indicated on the figure. Trihedrals
were deployed in two configurations: (1) a radiometric array to be
observed in stripmap mode and (2) two large reflectors to be observed in
spotlight L-band mode.

The radiometric array consisted of tiiangular trihedral reflectors
ranging in size from 45 cm to 90 cm on a side; a map of this array is
shown in Figure 2. The reflectors were set on the smooth concrete slabs
(Tevel to within 1 degree) which comprised the water catch area. They
were then oriented to a precision of +0.5 degree for a radar look
direction of 270°T. A picture of the water catch area with the
trihedrals deployed is presented in Figure 3.

In Figure 4 a map of the spotlight mode reflector array is shown.
This array consisted of two large triangular trihedrals (42" long edges)
which were deployed for a radar look direction of 10°T. They did not
interfere with the radiometric array because when viewed from the
backside the trihedrals have a very low radar cross section (RCS).




3.0 CALIBRATION ANALYSIS

The calibration analysis consisted at two main studies: (1) a
detailed image quality and linearity study for one pass and (2) a daily
system calibration pass analyses.

3.1 DETAILED IMAGE QUALITY AND LINEARITY STUDY: JUNE 3, 1990

A detailed image quality and system linearity study was done for
June 3, 1990 pass #36. In Figures 5, 6, 7, and 8 the X-VV, L-VV, C-WV,
and L-HH channel images of the radiometric calibration array at Andros
town and some surrounding areas are presented.

The images all appear to be focused and to verify this an impulse
response (IPR) analysis of the trihedrals in the radiometric array was
performed for each image. In Figure 9, the IPR 1isting is given for the
X-VV channel. In Figures 10, 11, 12, and 13 azimuth and range cuts of
the IPR are plotted for the largest and smallest reflectors. This
analysis was repeated for the L-VV, C-VV and L-HH imagery and the
results are presented in Figures 14 through 28. The image quality was
good for all the images and the resolution (as defined by 3 dB widths)
was approximately 2m in range and 3m in azimuth. The X- and C-band
focused slightly better than L-band.

A system linearity study was also performed for all the images from
pass #36 on June 3, 1990. The linearity of the radar system can be
examined by comparing the normalized intensity of a reflector to the
expected RCS of the reflector. The normalized intensity is the
intensity of the reflector integrated over the region of the response
greater than one-half the peak intensity and then corrected for the
antenna pattern, range falloff, background clutter level, transmitted
power, and system attenuator setting. When the normalized intensity of
several reflectors in the image is plotted versus the theoretical RCS of
the reflectors a linear relationship should be observed. A non-linear
relationship would indicate that the system is saturating, the receiver
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is non-Tinear, or the signal is in the ncise floor of the system. 1In
Figure 29 a plot of the reflectors theoretical RCS vs. normalized
intensity is presented. This plot illustrates that the SAR is operating
properly. In Figure 30 a computed 1ist is presented with the reflector
data and the results of a least-square linear fit. This fit indicates a
slope of 1.019 (close to the ideal of one) and a mean square error from
thr. fitted 1ine of 0.34 dB. This analysis was repeated for L-VV, C-VV,
.and L-HH and the results are presented in Figure 31 through 36. The
system was operating lineally for all the data examined.

3.2 DAILY SYSTEM CALIBRATION PASSES

In Tables 1 through 10 each pass over the calibration array at
Andros Island is examined. Typically the impulse response listing for a
large and small reflector from each channel is presented. This provides
a quick check of focusing and linearity on a daily basis. It appears
the system operated prope:ly during the mission. From these tables the
focusing of the system can be verified by examining the 3 dB widths of
the IPR. The linearity of the system can be verified by comparing the
relative 3 dB energy of the reflectors to the theoretical RCS nf the
reflectors and showing the two are linearity proportional.

4.0 CONCLUSION
The image quality and linearity measures indicated the P-3 system

operated properly during the mission from 26 May 1990 through 9 June
1990.
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Impulse Response, Azimuth
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Signal/Background: 45.50 Comment: 3JUNSOP36L

Figure 15. Impulse Response, Azimuth, L-VV Channel, Large Reflector
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Figure 16. Impulse Response, Range, L-VV Channel, Large Reflector
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Figure 17. Impulse Response, Azimuth, L-VV Channel, Small Reflector
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Figure 18. Impulse Response, Range, L-VV Channel, Small Reflector
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File: P3T1005.CI Azimuth Spacing: 1.62m
Rec: 2715.2500 Range Spacing: 1.20m
Elem: 2258.8750

Azimuth 3dB width: 2.744m
Range 3dB width: 1.564m
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Signal/Background: 77.17 Comment: 3JUNSOP36L

2D 3dB Energy: 1.246410"
2D Total Energy: 2.281%10°

Figure 20. Impulse Response, Azimuth, C-VV Channel, Large Reflector
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Figure 21. Impulse Response, Range, C-VV Channel, Large Reflector
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Figure 22. Impulse Response, Azimuth, C-VV Channel, Small Reflector
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Figure 23. Impulse Response, Range, C-VV Channel, Small Reflector
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Figure 25. Impulse Response, Azimuth, L-VV Channel, Large Reflector
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Figure 26. Impulse Response, Range, L-VV Channel, iarge Reflector
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Figure 27. Impulse Response, Azimuth, L-VV Channel, Small Reflector
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Figure 28. Impulse Response, Range, L-VV Channel, Small Reflector
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Figure 29. Normalized Intensity L-VV (Measured) Versus Theoretical RCS
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Figure 31. Normalized Intensity L-VV (Measured) Versus Theoretical RCS
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Figure 33. Normalized Intensity C-vv (Measured) Versus Theoretical RCS
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Figure 35. Normalized Intensity L-HH (Measured) Versus Theoretical RCS
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